High-capacity ice-recrystallization endpoint assay employing superhydrophobic coatings that is equivalent to the 'splat' assay.
We have developed an ice recrystallization inhibition (IRI) assay system that allows the side-by-side comparison of up to a dozen samples treated in an identical manner. This system is ideal for determining, by serial dilution, the IRI 'endpoint' where the concentration of a sample is reached that can no longer inhibit recrystallization. Samples can be an order of magnitude smaller in volume (<1 μL) than those used for the conventional 'splat' assay. The samples are pipetted into wells cut out of a superhydrophobic coating on sapphire slides that are covered with a second slide and then snap-frozen in liquid nitrogen. Sapphire is greatly superior to glass in its ability to cool quickly without cracking. As a consequence, the samples freeze evenly as a multi-crystalline mass. The ice grain size is slightly larger than that obtained by the 'splat' assay but can be followed sufficiently well to assess IRI activity by changes in mean grain boundary size. The slides can be washed in detergent and reused with no carryover of IRI activity even from the highest protein concentrations.